INTRODUCTION
In this way, electrical thresholds of the eye were measured with and without pre-illumination. The effect of illumination was expressed in terms of percentage increases of electrical excitability (reciprocals of threshold) above the resting level. The target used was 10.5 mm. in diameter or 2° in visual angle, and was illuminated from behind by spec tral light or white light. The duration of illumination was 2 seconds, if not otherwise stated. The distance from the stimulating surface to the subject's eye was always 30 cm.
The method for applying mechanical pressure to the eyeball was described in detail in the preceding papers10)11) so that it seems unneces sary to repeat the same description here. In this apparatus the degree of pressure is expressed in grams. In the present experiment, the greatest pressure used was 200 g. and its duration was 2 seconds. It is to be noted that a pressure of 480 g. just stops the pulsation of the central retinal artery. Fig. 1 , in which a low curve marked by crosses represents the excitability curve for the white test light alone. As is indicated In the in terval between inducing red light (R) and white test light (Wh) 2 to 4 white stimuli (W) were interposed. Ordinates : Percentage increase of electrical excitability (c). Abscissae: Time after white test light (Wh). Temporal sequence of stimuli were shown in inset where S and t denote electrical test shock of 0.1 sec. and interval between Wh and respectively. All stimuli were applied to one and the same retinal area.
in the inset, in one experiment two white light stimuli were interposed between R and Wh, but the excitability curve obtained was found little different from the control curve obtained by the pair of R and Wh.
In another experiments four white light stimuli were used, but no effect of the interposed white stimuli could be found upon the retinal induction ; the latter, once started, can remain unchanged for a considerably long time, however strongly the retina is excited by white light.
It is, however, curious that retinal induction is easily extinguished by subsequent exposure of the retina to the weakest complementary color, as was shown by Motokawa2).
In the following experiment a colored light of the same quality as the inducing light was interposed between the latter and the white test light in order to see whether or not the retinal induction caused by the inducing light was further strengthened. The result was negative ; little change could be found in the curve of induction so long as the intensity of the interposed colored light was lower than that of the inducing light . An example is shown in Fig. 2 2. Suppression of retinal induction by mechanical pressure applied to the eyeball As was described in the previous papers, the electrical excitability of the eye is reduced by mechanical pressure to the eyeball, and no increase in electrical excitability occurs following illumination, when the eyeball is subjected to a pressure from 200 to 250 g. The electrical excitability depressed by a pressure does not recover promptly after removal of pressure, but it takes a time of a few to several seconds for complete recovery, depending upon the intensity and duration of pressure. With the magnitude of pressure used and a duration of 2 seconds, recovery was found complete 8 seconds after removal of pressure. This can be seen also in Fig. 3 , in which the continuous curve marked by squares represents the effect of the In Fig. 4 The curves connecting open circles represent induction curves obtained by successive stimuli, colored and white.
The crest of the curve appears at 2.75 seconds and 1.5 seconds respectively when the inducing light is red and blue.
The curve for the green inducing light shows two humps at 1 and 2.5 seconds.
In any case the form of the curve of retinal induction conforms to that of the curve which would be obtained with the colored light complementary to the inducing one. All these characteristics of the curves are lost sight of, when a pressure stimulus of 50 g. is interposed between the inducing and the test lights ; the curves obtained under this condition are parallel to the control curve for the white test light alone and even lower than this. the margin of the pre-illuminated area in these experiments. The curve of indirect induction caused by a given inducing light is in shape com plementary to that of direct induction caused by the same inducing light. A striking effect of mechanical pressure on indirect induction can be seen in this figure, too (cf. continous curves with chain curves). T. Kohata at least 6 seconds. The interval between the pressure stimulus and the inducing colored light was varied in order to see how long the depressant after-effect of the pressure upon retinal induction lasted. The result is illustrated in Fig. 6 . At an intensity of pressure 50 g., the percentage increase (C) of electrical excitability over that of the dark-adapted eye was 20 when the interval between the pressure and the inducing light was shorter than 4 seconds.
This value of C is the same as that for the white test light alone, in other words, the inducing light could not evoke no in duction at all in this period of after-effect.
When the interval was leng thened to over 6 seconds, the induction developed in full scale : C values steeply rose from 20 to 71 between 4 and 6 seconds after removal of the pressure.
The depressant after-effect lasted longer, as the intensity of pressure was increased, for example, the after-effect disappeared 7 and 11 seconds after removal of pressure for intensities of 100 and 200 g. re spectively. Simultaneous color contrast was produced by the well-known method of colored shadows (Goethe, Fechner, Hering and others). The arrange ment of this experiment is illustrated schematically in Fig. 7 . In front of a white screen there stand a rod (B) and two white lamps , WL1 and WL2. Th e lamp WL2 is covered by a red filter R . F. so that the screen is illumi nated simultaneously by white and red lights . , On the screen two shadows of the rod , R and G, are seen. The rod casts the shadow R by interrupting the white light , and the G by inter rupting the red light. When the subject pressed his eyeball with the tip of a finger till the color shadows disappeared , he could still perceive the rod against the background. Three subjects said that the colored shadows disappeared while the other things were still clearly visible. Then, the question arose as to whether the disappearance of the colored shadows might be due to some disturbance of accomodation brought about by the pressure. Therefore the visual image of each subject was blurred artificially by means of glasses of high refractive power, and asked each subject to compare the visibility of the colored shadows and that of the other things in the visual field. They answered that all the visible things were equally blurred, but that no selective disappearance of the colored shadow could be noticed in this case.
The effect of mechanical pressure upon color contrast
In one of 4 subjects, mechanical pressure could, however, cause no selective disappearance of the colored shadows ; he could perceive the colored shadows under pressure so long as he could perceive the other things in the visual field. In this psychological experiment the number of subjects was not suf ficiently large, and the data obtained were not so quantitative as in the other experiments. In consequence, some reservation should be made to conclude from this experiment that the psychological phenomenon of color contrast is depressed by mechanical pressure in the same degree as is the retinal induction. The retinal induction is so sensitive to pressure that it does not appear even when the effect of light to increase electrical excitability above the resting level is still retained. Fig. 3 shows this situation clearly ; under a pressure of 50 g. the supernormal excitability caused by the white test light alone is the same as without pressure, but no retinal induction can be seen under this pressure.
According to Motokawa, Iwama and Ebe,5) the best physiological condition of an animal was required to make ex periments on retinal induction. When the condition of the experimental animal was becoming worse owing to unfavorable conditions such as bleeding, deep narcosis, etc., the retinal induction disappeared first, and then the effect of light to increase electrical excitability, the spikeresponse to a photic stimulus and spontaneous spike discharges disappeared in the order. With the same pressure apparatus used in the present experiment we made some preliminary experiment on the effect of mechanical pressure upon the movement of the red blood corpuscles in the retinal capillaries, and it was found that the rate of flow can be reduced to about 50 per cent by a pressure of 50 to 100 g. This observation justifies the interpretation that the disappearance of retinal induction caused by mechanical pressure is due to anoxia in the retinal tissue.
